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ABSTRACT
THE CONTRIBUTION OF SELECTED COGNITIVE AND NONCOGNITIVE 
VARIABLES TO THE ACADEMIC SUCCESS OF 
MEDICAL TECHNOLOGY STUDENTS
Mildred Keels Fuller 
Old Dominion University, 1994 
Director: Dr. Clare Houseman
The research problem for this study assessed the relationship of 
cognitive and noncognitive variables to the academic success of African- 
American versus Caucasian medical technology students attending 
traditionally black institutions versus majority institutions. Academic 
success was defined as cumulative grade point average, cumulative clinical 
practica grades, and graduation status. The cognitive variable was the 
preclinical cumulative grade point average, and the noncognitive variables 
were the noncognitive subscale scores.
Seventy-five senior medical technology students provided 
demographic data, and completed the Noncognitive Questionnaire (Tracey & 
Sedlacek, 1984) that assessed eight noncognitive dimensions: positive self- 
concept; realistic self-appraisal; understands and deals with racism; prefers 
long-range goals to short-term or immediate needs; availability of strong 
support person; successful leadership experience; demonstrating community 
service; and knowledge acquired in a field. Ten medical technology program 
directors provided academic success measures for their students.
The findings suggested that the cognitive measure, preclinical GPA,
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was a better predictor of academic success as measured by the cumulative 
GPA. The noncognitive variables: knowledge acquired in a field; realistic 
self-appraisal; and availability of a strong support person, were significant 
predictors of clinical practica grades. These same relationships were found 
for the two groups of students when they were compared in terms of race, 
and by the type of institutions they attended.
Interpretations of findings that relate to the academic success of 
African-American medical technology students are discussed, and 
recommendations for further research are presented.
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Chapter 1 
INTRODUCTION
The academic success of minority students continues to be a national 
concern at all levels of education. Perhaps none is more compelling than the 
concern about minority students attending colleges and universities. During 
the 1970s, barriers to minority students' access were strongly challenged. 
Most institutions of higher education adopted special admissions policies to 
allow greater access for minority students (Nettles, Thoney & Wolfe, 1986).
While increased numbers of African-American students have entered 
colleges and universities, the retention rates of African-American students in 
institutions of higher education have been much lower than the rates of 
Caucasian students (Astin, 1982; Bynum & Thompson, 1983; Santos, 
Montemayor, & Solis, 1983). These differences in college students' 
retention rates have not been fully explained by traditional ability measures 
(Astin, 1982; Gottfredson, 1981; Portes & Wilson, 1976; Stoecker, 
Pascarella & Wolfle, 1988; Tracey & Sedlacek, 1984, 1985, 1987; Tinto, 
1975). It has been proposed that the educational attainment process may 
be different for African-American students. Fleming (1984), for example, 
suggested that African-American students needed very different coping skills 
than Caucasian students in order to succeed in majority institutions.
Researchers have concluded that cognitive measures of academic 
success are not sufficient to determine minority students' ability to succeed
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in college (Duran, 1986; Pantages & Creedon, 1978; Stoecker et al., 1988; 
Tinto, 1982). This has prompted much debate about the relationship of 
noncognitive variables to the academic success of minority students. Tracey 
and Sedlacek (1984, 1985, 1987) proposed eight noncognitive variables 
that related to academic success, especially for African-American students. 
These variables are: (1) positive self-concept; (2) realistic self-appraisal; (3) 
understanding of and ability to deal with racism; (4) preference for long-term 
goals over more immediate, short-term needs; (5) availability of a strong 
support person; (6) successful leadership experience; (7) demonstrated 
community service; and (8) academic familiarity.
The literature suggests that noncognitive variables are highly related 
to academic success in higher education (Aiken, 1964; Astin, 1975; Beasley 
& Sease, 1974; Clark & Plotkin, 1964; Gibbs, 1973; Messick, 1979;
Nelson, Scott, & Bryan, 1984; Nettles, Thoeny, & Gosman, 1986; Pascarella 
& Chapman, 1983; Pascarella, Duby, & Iverson, 1983; Pantagnes &
Creedon, 1978; Pruitt, 1973; Tinto, 1975). However, most of the studies 
that have used noncognitive variables as predictors of success have been in 
the counseling discipline. The paucity of literature regarding the use of 
noncognitive variables in exploring their relationship to academic success in 
the health sciences warrants further investigation.
The purpose of this study was to compare selected cognitive and 
noncognitive variables and their relationship to the academic success of
2
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university-based medical technology students in general, and African- 
American medical technology students in particular. The results of this 
study will provide information for other researchers as they attempt to better 
understand the educational attainment processes of culturally, diverse 
groups of medical technology students.
Problem Statement
No studies in medical technology education have examined whether 
there are differences in the relationship of cognitive and noncognitive 
variables to academic success in students attending traditionally black 
institutions versus majority institutions. Further, there are no studies of 
African-American students in medical technology education that have been 
conducted on a regional level. Without this type of student data, it is 
impossible to determine the impact of the institutional settings and 
educational processes on African-American medical technology students.
The retention and graduation of African-American students are 
concerns for several reasons. Specifically, African-American students 
represent a relatively untapped source of manpower; their representation in 
the population as a whole is increasing; and as professionals, they are more 
likely to fill health services gaps in urban underserved areas (Institute of 
Medicine, 1989, p. 8).
A related issue is that the high-cost of medical technology programs
3
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requires that student advising, selection, retention, and graduation remain a 
top priority. Moreover, as demographics change, and more 
underrepresented students enter medical technology programs, it becomes 
more critical to find correlates of academic success that will help to minimize 
the risks taken by both educational institutions and students.
Thus, there is a need to research theoretical explanations for these 
students' academic success. The purpose of this study was to 
comparatively analyze cognitive and noncognitive variables and their 
relationship to the academic success of university-based medical technology 
students.
Research Question
The following research question served as the basis for this study: 
Which o f the noncognitive or cognitive variables are most useful in 
predicting clinical practica grades and cumulative grade point average for 
medical technology majors at traditionally black versus majority colleges and 
universities?
Research Hypothesis
A significance level of .05 was established due to the noncritical 
nature of the data to be obtained. The following hypothesis, in three parts, 
was tested:
4
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1. Noncognitive variables will demonstrate a higher level of 
correlation to academic success than cognitive variables in 
African-American medical technology majors at majority 
colleges and universities.
2. Noncognitive variables will demonstrate a lower level of 
correlation to academic success than cognitive variables in 
Caucasian medical technology students at either majority 
colleges and universities or traditionally black colleges and 
universities.
3. Noncognitive variables will demonstrate a lower level of 
correlation to academic success than cognitive variables in 
African-American medical technology majors at traditionally 
black colleges and universities.
Assumptions
The study has the following assumptions:
1. Cognitive variables are stable measures of aptitude 
characteristics (Sedlacek, 1987).
2. Medical technology majors will make honest efforts to provide 
valid and studied responses when completing the noncognitive questionnaire 
used in this study to measure the eight specific characteristics.
3. Medical Technology Program Directors will distribute the 
questionnaires to the students under standard classroom conditions. Also, 
these officials will accurately complete the Clinical Laboratory Science 
Educators' Reporting Form with student data as specified in the cover letter 
script.
5
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Limitations
The study has the following limitations:
1. The size of the population of medical technology majors is
small.
2. The measurement tool requires self-reporting of personality 
characteristics.
Delimitations
The study has the following delimitations:
1. The results of this study can be viewed as only illustrative of 
the performance of medical technology majors attending similar medical 
technology programs.
2. Assessment of the noncognitive variables will be limited due to 
the fact that only one questionnaire will be used.
3. The institutions from which the student participants are 
selected are all university-based, 2 + 2 programs, located in the 
southeastern part of the United States.
Definition of Terms
The following definitions will make more explicit the meaning of terms 
used in this study:
1. Academic Success - a criterion of educational attainment as
6
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explained by both cognitive and noncognitive dimensions (Tracey & 
Sedlacek, 1987, p. 334). Operationally, this criterion will be measured by 
the cumulative grade point average, cumulative clinical evaluation grade, and 
graduation status.
2. Cognitive Variable - a measure of "aptitude characteristics such 
as intellective abilities, information-processing skills, and subject-matter 
knowledge" (Messick, 1979, p. 281). Operationally, this variable will be 
measured by the preclinical grade point average.
3. Noncognitive Variable - a measure of "personality 
characteristics such as affect and motivation that predict response to 
instruction or, more generally, to the likelihood of success in a given learning 
environment" (Messick, 1979, p. 281). Operationally, this variable will be 
measured by the Noncognitive Questionnaire (NCQ) scores.
4. Traditionally Black College and/or University (TBCU) - an 
institution of higher education founded before 1954 for educating African- 
Americans. Its student enrollment is approximately 91 % African-American 
(Morris, 1979, p. 182).
5. Majority College and/or University (MCU) - an institution of 
higher education whose student enrollment is less than 75% African- 
American. Institutions whereby three-fourths of the student body is African- 
American are called Predominantly Black Institutions (Morris, 1979, p. 182).
6. 2 + 2 Medical Technology Program Format - a program of
7
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study at a four year college or university whereby the first two years are 
preprofessional courses, and the last two years are professional/clinical 
education (National Accrediting Agency of Clinical Laboratory Sciences, 
1990).
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Chapter 2 
REVIEW OF LITERATURE
The purpose of this chapter is to discuss the literature that pertains to 
students' academic success. It includes a discussion of the theoretical and 
empirical literature of the "Gap Theory" of success, student retention, 
African-American versus Caucasian students' academic success, student 
success in traditionally black versus majority institutions, and student 
success in medical technology education.
Gap Theory
A theory that has received a great deal of attention in the Student 
Retention literature is Anderson's (1989) Gap Theory of academic success.
It has received the attention of educators because it specifically purports to 
explain differential levels of student academic performance that are 
attributable to students, teachers, and institutional factors. The discussions 
that follow describe ways that students, teachers, and institutional factors 
can influence the academic performance of students.
Students
Anderson (1985, 1989) used the Force Field Analysis of College
9
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Persistence to explain the various forces, pressures, and obstacles students 
encounter. This schema described persistence in college as being dependent 
upon the number and magnitude of the differential forces that promote and 
prevent student progress toward graduation. Typical negative internal forces 
include: procrastination, not asserting needs and problems, self-doubt, value 
conflicts, loneliness, fears of failure, fears of success, career indecision, and 
boredom. Specific negative external forces include: rejection, social 
demands, discrimination, lack of money, housing/roommate problems, family 
obligations, transportation problems, and work demands and conflicts. The 
point illuminated in this schema is that the forces associated with the 
college experience require that students devote time and energy to 
overcoming these obstacles.
The basic theoretical premise is that albeit teachers, via the grades 
they award, ultimately judge whether or not students are achieving, it is the 
students who are responsible for putting forth the requisite time and energy 
to learn and achieve according to the expectations of these teachers. Thus, 
gaps may be found between what students need in order to achieve and 
what they possess at entry into academic institutions.
Essential student characteristics that are needed for academic success 
include: motivation to achieve, commitment to achieve, and self-efficacy. 
Anderson (1989) reasons that these attributes are needed to bridge the 
"gaps" between the students' skills, knowledge, and abilities and those
10
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required for academic success by postulating that:
Motivation to achieve generates the energy needed to bridge 
gaps necessary for achievement and persistence; commitment to 
achieve directs the energy and invests the time needed to bridge 
those gaps; and self-efficacy supplies the confidence to actually begin 
working toward achievement. Motivation, commitment, and self- 
efficacy supply, give direction to, and enable students to invest the 
energy needed to overcome the gaps and adjust to the forces and 
obstacles that college students encounter (Berry & Asamen, 1989, 
pp. 227-228).
Teachers
Anderson has suggested that it is "how students perceive that they
can best meet their needs and fulfill their desires that is most important" to
succeeding (Berry and Asamen, 1989, p. 230). Thus, teachers can help
students increase their motivation for academic success by:
(a) helping students identify and clarify their needs and desires; (b) 
helping students identify and clarify their satisfactions and 
dissatisfactions; (c) helping students identify and clarify areas of 
desired competence; and (d) helping students identify and clarify 
values (Berry & Asamen, 1989, p. 230).
Tinto (1975) defined the individual's educational goal commitment as 
"the level of expectation and the intensity with which the expectation is 
held" (p. 93). Further, he suggests that this variable is one of the primary 
defining characteristics of college persisters as it predicts the manner in 
which one interacts in the college environment. Anderson (1989) expanded 
Tinto's point by purporting that commitment has a continuous aspect that 
requires an infinite number of choices to "do" multiple tasks that persisting
11
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
to graduation requires. Thus, "commitment to achieve is the decision­
making process by which the investment of time and energy is made" (p. 
231). Strategies that teachers may implement to help students increase 
their commitments for academic success include:
(a) helping students translate their motivations and commitments for 
attending college into commitments to persist and achieve in college;
(b) helping students clarify the relationships between their motivations 
and their desired outcomes of college; and (c) helping students see 
relationship between their motivations, their college experience, and 
the outcomes they desire from college (Berry & Asamen, 1989, p. 
232).
These strategies center on helping students to see their college experience in
ways that are personally meaningful.
Bandura (1982) defined self-efficacy as the "beliefs an individual holds
regarding what he or she can accomplish through his or her own efforts."
What teachers can do to help students increase their self-efficacy include:
(a) presenting students with specific tasks and asking them to assess 
their self-efficacy to perform these tasks; (b) designing diagnostic and 
assessment procedures that clearly portray students' strengths and 
abilities to themselves; (c) encouraging students to work from their 
strengths when transitioning into college and when building skills; (d) 
help students define success based on realistic goals; (e) affirm 
students for attributing their successes to their efforts, skills, talents, 
and abilities; (f) focusing on what students "can do" and are "willing 
to do" when dealing with problems, frustrations, and 
discouragements; (g) having successful peers disclose their struggles 
to achieve; and (h) designing curricula in incremental steps that 
challenge students but that begin from students' diagnosed skills and 
knowledge (Berry & Asamen, 1989, p. 234).
12
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Institutions
The Gap Theory can be used to better understand the specific forces, 
pressures, and obstacles underrepresented students may experience in the 
college milieu. Because this cohort of students is fewer in number and 
percent, they may feel alone, unwanted, and unaccepted on campus. Thus, 
the nonacademic services and programs that support the academic functions 
of the institutions and provide for the noncognitive development of the 
students must be examined. Information is provided on admissions policies, 
financial aid, orientation and adjustment of these students on MCU 
campuses.
Sedlacek and Brooks (1970) sent questionnaires to 97 admissions 
offices of MCUs with the purpose of examining the admissions policies and 
enrollment for African-American freshmen. From 87% of the respondents, 
African-Americans comprised an average of about three percent of the 
freshman enrollment. Further, these data indicated that cognitive criteria 
(i.e., high school grades and aptitude test scores) were the procedures 
generally used for admissions.
McClellan (1970) suggested that the lack of financial aid presented 
another obstacle for minority students in their applying for and matriculating 
in college. The intricate application forms are often too complicated for 
parents of limited education to complete. Further, Fields (1970) found that 
African-American students receive more loans and work aid and less
13
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scholarships than majority students.
In the area of student orientation and adjustment, counselors have the 
task of helping minority students adjust to their new environment.
Moreover, they serve to counsel middle-class Caucasian students and to 
bring about greater communications between minority students and the 
academic institution. Darley (1969) recommended a cultural center to 
further augment the adjustment of African-American students. He purported 
that a center would serve to facilitate the transition of the students from 
their communities to the university campus, help the students to identify 
with their culture and heritage, and prepare these students academically and 
vocationally to return and contribute to their communities. Likewise, he 
suggested that the center could help close the gap of student learning 
deficiencies, in reading, writing, and mathematics, as well as serve as a 
place for students to socialize.
In addressing the racial and socioeconomic pressures that affect the 
educational institution and its curriculum, Nichols and Mills (1970) 
suggested changing the admissions policies, reallocating university 
resources, considering administrative changes, and incorporating faculty 
support. Crossland (1971) analyzed the status and distribution of African- 
American students in various higher educational institutions. He examined 
the barriers to minority higher education to include testing, educational 
background, finance, geographical distance, motivation, and race. He
14
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offered solutions in the form of changing both the university and the African- 
American student. Altman and Snyder (1971) posited that majority 
institutions needed a new philosophical basis, a more humanistic 
perspective, for the education of minority students. These writers 
suggested that the views of professional resource persons who have been 
exposed to the research and knowledge of minorities on majority campuses 
be explored.
Early studies by Epps (1972) and Willie and McCord (1972) explored 
the ramifications and legitimacy of ethnic studies programs at majority 
institutions. The motivation for these course offerings stemmed from 
students and faculty who sought a channel to ease racial tension. Hamilton 
(1970) investigated 41 proposals and programs for black studies. A notable 
trend from the data indicated that a basic function of black studies was to 
bridge the gap of inadequacies of traditional courses, and educating 
Caucasian students to new knowledge of and attitudes toward African- 
American people.
Nettles, et al. (1986) found faculty contact outside the classroom to 
be a significant predictor of grade point average for African-American 
students. Fleming (1984) found that African-American students attending 
TBCUs were better able to make self-assessments than were African- 
American students at MCUs. The researcher attributed this variation of self- 
assessment, in part, to the involvement of African-American students in the
15
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communication and feedback system in TBCUs. Specifically, the researcher 
posits that in the TBCU environment, African-American students tend to get 
straight-forward information on which to base their evaluations of how they 
are doing.
A number of supportive academic programs have been set up in 
institutions of higher education to help minority students. As the 
aforementioned research and literature suggest, underrepresented students 
have had to overcome larger gaps than majority students in meeting the 
expectations set forth by the academic institutions. Even larger "gaps" are 
created when underrepresented students experience prejudice as well as 
discrimination and alienation. Should students internalize all of the 
unfavorable, negative, and demeaning judgements associated with prejudice, 
their motivation, commitment and self-efficacy are decreased (Anderson, 
1989).
Student Retention
One of the most challenging issues confronting higher education 
officials is student retention. Tracey and Sedlacek (1981) suggest that 
research conducted on student retention issues usually falls into three 
categories. Because each approach appears to use a different set of 
variables, it is depicted as separate and independent. First, "prediction
16
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studies" forecast who will succeed in college by using cognitive variables as 
the predictors of a criterion (i.e., cumulative grades). A drawback of this 
approach is that it does not take into account other dimensions that may 
affect grades such as noncognitive variables. Second, "understanding" the 
characteristics associated with success, seeks to determine how those who 
succeed differ from those who do not. This approach involves the 
examination of differences among personality dimensions as they occur in 
those students persisting to graduation and those who do not. With this 
approach, the relationship of cognitive variables to eventual graduation are 
not explored. Also, this approach implies that the only criterion that is 
important is graduation, not grade point average. The third approach 
focuses on studying how students can be aided, and whether or not a 
specific program helped in aiding retention by either promoting continued 
enrollment or increased GPA. Often the affective variables (personality 
and/or attitudinal variables) of those helped and those not helped by the 
program are neglected.
Further, Tracey and Sedlacek (1981) have proposed that an effective, 
comprehensive research model is required as retention programs need to be 
broad in focus. These researchers have proposed that if many dimensions 
are integrated into the research design, a clearer picture of retention is 
generated. Currently, retention researchers are combining cognitive 
variables with noncognitive variables. For example, grade point average,
17
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registration status, graduation status, and enrollment status are used as 
criterion variables of retention. The cognitive variables are SAT or ACT 
scores, and grades. The noncognitive variables are specific attitudinal and 
personality dimensions as proposed by Tracey and Sedlacek (1984, 1985). 
These researchers attempted to validate their questionnaire of noncognitive 
variables as they relate to graduation for both African-American and 
Caucasian students. The freshmen classes of 1979 and 1980 at a large, 
predominantly white university were sampled. The resulting sample 
consisted of 1,137 Caucasians and 125 African-American freshmen that 
entered in 1979, and 415 Caucasians and 89 African-American freshmen 
that entered in 1980. Results of a z test of the difference in the graduation 
rates between African-American and Caucasians were found to differ 
significantly (z = 2.93, p < .05 for 1979 class; z = 6.71, p < .05 for 
1980 class). These data indicate that African-American students had a 
significantly lower rate of graduation than did Caucasian students.
Separate stepwise discriminant analyses on each of the four samples 
were conducted to examine which of the Noncognitive subscales were 
related to graduation. The cognitive variable (SAT scores) did not yield 
significant prediction of graduation in any of the analyses. For the African- 
American students, the NCQ subscales predicted more effectively the 
graduation status than it did for Caucasian students.
The researchers concluded that it appears that for Caucasian
18
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students, the noncognitive predictors may tap dimensions that overlap or are 
related to the cognitive predictors, but this is not true for African-American 
students. For African-American students, traits separate from what is 
measured by cognitive predictors appear to be related to criteria such as 
grade point average and retention/persistence (Messick, 1979; Tinto, 1975; 
Tracey & Sedlacek, 1981).
African-American Versus Caucasian Student Academic Success
Examination of the similarities and differences in the determinants of 
academic success for African-American and Caucasian students continues to 
be studied by researchers. These debates have centered around the 
inclusion of both cognitive and noncognitive variables in predicting academic 
success of African-American students.
Ott (1978) proposed that one means of increasing the retention rate 
of college students, in general, is to do a better job in selection and 
admission. Moll (1979) suggested that most admissions criteria are 
cognitive variables (high school grades, standardized test scores) and that 
they are given greater importance than noncognitive variables in admissions 
decisions because standardization of noncognitive variables is needed.
Several studies by Tracey and Sedlacek (1984, 1985, 1987, and 
1988) provide evidence of the relationship of noncognitive variables to
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academic success. These researchers indicated that factors such as 
motivation, interest, perseverance, and social support are related to the 
grades and persistence rates of college students in general, but especially for 
minority students.
Sedlacek (1987) defines and describes the characteristics of high- and 
low-scoring students on each of the eight noncognitive variables as follows.
Positive Self-Concept or Confidence. Possesses strong self-feeling, 
strength of character, determination, independence. High scorers feel 
confident of making it through graduation and make positive statements 
about themselves. They expect to do well in academic and nonacademic 
areas and assume they can handle new situations or challenges.
Low scorers express reasons why they might have to leave school 
and are not sure they have the ability to make it. They feel other students 
are more capable, and expect to get marginal grades. They feel they will 
have trouble balancing personal and academic life. They avoid new 
challenges or situations.
Realistic Self-Appraisal. Recognizes and accepts any deficiencies and 
works hard at self-development. Recognizes need to broaden his or her 
individuality; especially important in academic areas. High scorers 
appreciate and accept rewards as well as consequences of poor 
performance. They understand that reinforcement is imperfect and do not 
overreact to positive or negative feedback. They have developed a system
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of using feedback to alter behavior.
Low scorers are not sure how evaluations are done in school and 
overreact to the most recent reinforcement (positive and negative), rather 
than seeing it in a larger context. They do not know how they are doing in 
classes until grades are out. They do not have a good idea of how peers 
would rate their performance.
Understands and Deals With Racism. Is realistic based on personal 
experience of racism. Not submissive to existing wrongs, nor hostile to 
society, nor a "cop out." Able to handle racist system. Asserts school role 
to fight racism. High scorers understand the role of the "system" in their life 
and how it treats minority persons, often unintentionally. They have 
developed a method of assessing the cultural and racial demands of the 
system and responding accordingly: assertively, if the gain is worth it, 
passively, if the gain is small or the situation ambiguous. They do not blame 
others for their problems or appear as a "Pollyanna" who does not see 
racism.
Low scorers are not sure how the "system" works and are 
preoccupied with racism or do not feel racism exists. They blame others for 
their problems and react with the same intensity to large and small issues 
concerned with race. They do not have a successful method of handling 
racism that does not interfere with their personal and academic 
development.
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Prefers Lona-Ranae Goals to Short-term or Immediate Needs. Able to
respond to deferred gratification. High scorers can set goals and proceed for 
some time without reinforcement. They show patience and can see partial 
fulfillment of a longer-term goal. They are future- and past-oriented and do 
not see just immediate issues or problems. They show evidence of planning 
in academic and non-academic areas.
Low scorers show little ability to set and accomplish goals and are 
likely to proceed without clear direction. They rely on others to determine 
outcomes and live in the present. They do not have a plan for approaching a 
course, school in general, an activity, and so on. The goals they have tend 
to be vague and unrealistic.
Availability of Strong Support Person. Individual has someone to 
whom to turn in crises. High scorers have identified and received help, 
support, and encouragement from one or more specific individuals. They do 
not rely solely on their own resources to solve problems. They are not 
loners and are willing to admit they need help when it is appropriate.
Low scorers show no evidence of turning to others for help. They 
usually have no single support person, mentor, or close adviser. They do 
not talk about their problems and feel they can handle things on their own. 
Access to a previous support person may be reduced or eliminated, and they 
are not aware of the importance of a support person.
Successful Leadership Experience. Has experience in any area
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pertinent to his or her background (e.g., gang leader, sports, noneducational 
groups). High scorers have shown evidence of influencing others in 
academic or nonacademic areas. They are comfortable providing advice and 
direction to others and have served as mediators in disputes or 
disagreements among colleagues. They are comfortable taking action where 
it is called for.
Low scorers show no evidence that others turn to them for advice or 
direction. They are nonassertive and do not take the initiative. They are 
overly cautious and avoid controversy. They are not weii-known by their 
peers.
Demonstrated Community Service. Is involved in his or her cultural 
community. High scorers are identified with a group that is cultural, racial, 
or geographic. They have specific and long-term relationships in a 
community and have been active in community activities over a period of 
time. They have accomplished specific goals in a community setting.
Low scorers tend to have no involvement in a cultural, racial, or 
geographical group or community. They have limited activities of any kind 
and are fringe members of any group to which they belong. They engage 
more in solitary rather than group activities (academic or nonacademic).
Knowledge Acquired in a Field. Has unusual or culturally related ways 
of obtaining information and demonstrating knowledge. The field itself may 
be nontraditional. High scorers know about a field or area that they have
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not formally studied in school. They have a nontraditional, possibly 
culturally or racially based view of a field or profession. They have 
developed innovative ways to acquire information about a given subject or 
field.
Low scorers appear to know little about fields or areas that they have 
not studied in school. They show no evidence of learning from community 
or nonacademic activities and are traditional in their approach to learning. 
They have not received credit-by-examination for courses and may not be 
aware of credit-by-examination possibilities.
Sternberg (1988) provides additional information about the differences 
in the attainment of academic success by African-American and Caucasian 
students. He has proposed a Triarchic Theory that consists of three types of 
intelligence: componential, experiential, and contextual. The Triarchic 
Theory describes the relationship of intelligence of the internal world of the 
individual, with experience, and with the external world of the individual.
The three aspects of the Triarchic Theory were defined as follow:
Componential intelligence is "the ability to interpret information 
hierarchically and taxonomically in a well-defined and unchanging context" 
(Sternberg, 1988). Persons performing very well on standardized tests such 
as the Medical School Admission Test would have this type of intelligence. 
Further, this concept is seen as particularly relevant to one's ability to 
perform in the early, more didactic portions of a given curriculum. Thus,
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students demonstrating this profile will have the ability to criticize concepts 
and ideas that have been proposed by others. The major deficiency for 
these students would be in their synthetic abilities. Problems begin when 
these students have to come up with their own ideas and probable ways for 
implementing them (Sternberg, 1988). The standard testing measures that 
are used in admissions decisions give valuable assessments of students' 
analytic abilities, but virtually no information on synthetic abilities.
Experiential intelligence "involves the ability to interpret information in 
changing contexts; to be creative." Sternberg (1988) has proposed that this 
type of intelligence is not measured by standardized tests. Rather, this type 
of intelligence is important in the latter parts of an academic curriculum such 
as clinical performance that requires integrating and synthesizing 
information. Students demonstrating this intelligence profile may have good 
grades, and average aptitude test scores. These students usually receive 
strong letters of recommendation which acknowledge their creativity. These 
students may not excel in course performance, but their creativity is later 
expressed when the emphasis in the curriculum is on synthetic abilities 
(Sternberg, 1988).
The third type of intelligence is contextual. It is the "ability to adapt 
to a changing environment, the ability to handle and negotiate the system" 
(Sternberg, 1988). Students demonstrating this profile of intelligence are 
strong on almost every measure of academic performance but not
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exceptional on any. These students have the adaptability skills demanded 
by varying environments. These students will have no problems identifying 
what is needed for survival in a totally new setting and acting accordingly. 
These students excel in practical intelligence. This form of intelligence is not 
measured by conventional tests but it is readily demonstrated in the real- 
world settings. Thus, these students will have outstanding clinical 
performance ratings (Sternberg, 1988).
Sedlacek and Prieto (1990) in their position paper, "Predicting 
Minority Students' Success in Medical School" make the case that minorities 
have had to develop and show abilities in the experiential and contextual 
intelligence areas in ways that majority students have not had to 
demonstrate. The rationale behind this premise is based on the logic of 
traditionality. Traditionality means "having experience in dealing with 
Caucasian middle-class and upper middle-class cultures and institutions" 
(Sedlacek & Prieto, 1990, p. 165). Proposedly, institutional racism limits 
the opportunity of minority students in traditional ways. Hence, the use of 
traditional/cognitive measures in view of intelligence and assessment of 
potential for performance by minority students would be limited.
Tracey and Sedlacek (1987) described the uniqueness of 
"understanding racism and dealing with it" variable for minority students as 
follows:
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...how well Caucasian students are able to negotiate the campus 
system predicts their success in school; the same is true for minority 
students except that their treatment by the system will, in many 
ways, be different because they are minorities (Sedlacek & Prieto, 
1990, p. 163).
These researchers suggest, therefore, that experiential and contextual 
intelligence of minority students should be measured through noncognitive 
variables.
Student Success in Black Versus Majority Institutions 
The controversial subject of what criteria should be used as predictive 
indices of academic success for African-American students in majority 
institutions continues. Clarke (1968) studied African-American and 
Caucasian, female and male students at a Florida college. Students were 
administered the School and College Ability Test (SCAT) and the Florida 
Twelfth Grade Battery (FTGB) (both as cognitive measures) along with the 
Social Reaction Inventory, The How I See Myself (HISM), and the Study of 
Values (all noncognitive measures). A stepwise multiple regression analysis 
was used in analyzing the relationship of the scores for the four groups 
(races and sexes) as related to their grade point averages (GPAs) for the first 
semester. Cognitive measures were the better predictors of GPAs for 
Caucasian males and females while the noncognitive measures were better 
predictors for African-American students of both sexes.
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Boyer (1984) suggested that success in college is a composite of both 
intellectual ability, and an achievement of a sense of "fit" within both the 
academic and social campus communities. African-American students who 
attend traditionally black institutions (TBIs) have less difficulty attaining a 
sense of membership within their campus communities than their peers who 
attend majority colleges and universities (Fleming, 1984). Morris (1979) 
suggested that African-American student persistence in higher education 
seems to be heavily influenced by what may be called "cultural" factors. 
Further, the researcher purported that these relevant cultural characteristics 
of this cohort of students have been effectively dealt with by TBIs.
Thus, this recognition that cognitive factors are not entirely predictive 
of the educational success of African-American students has focused the 
attention of many educators on the relationship between noncognitive 
variables and academic success. An understanding of the relationship 
between noncognitive variables and academic success would help to explain 
why some students attain a sense of membership within non-TBI's academic 
communities while others do not.
A clearer understanding of the concept "noncognitive" variable is 
requisite. The literature indicates that these variables may refer to 
biographical characteristics (i.e., demonstrated community service, 
leadership experience) or social knowledge (i.e., understanding of and ability 
to deal with racism) which may enable students to more readily integrate
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themselves into academic communities (Tracey & Sedlacek, 1987). Faculty 
attitudes, and general institutional characteristics are other noncognitive 
factors that refer to the campus environment (Green, 1989, Nettles et al., 
1986). These researchers suggest that failure to achieve a sense of 
academic integration or acceptance by faculty has a negative effect on 
student performance. Additionally, positive self-concept and realistic self­
appraisal are noncognitive factors that refer to academic success related 
beliefs and values (Tracey & Sedlacek, 1987).
An early study by Aiken (1964) began the search for a suitable 
instrument to assess noncognitive factors. A 76-item multiple-choice 
biographical inventory was administered to 1,006 women college students. 
From those completing the first semester of college work, two randomly 
selected groups of 100 each were studied. Chi-square tests of 
independence between grade-point average and responses to 132 sub-items 
on the biographical inventory yielded 26 chi-squares significant at the .05 
level. The inventories for both groups were then scored on the 26 sub-items 
and the regressions of these scores and four other variables on grade-point 
average for both groups were studied. Scores on the inventory had the 
highest correlation of all predictors with grade-point average for both groups 
and contributed significantly to predicting the criterion.
Beasley and Sease (1974) proposed that noncognitive factors 
pertaining to African-American students' academic success could be
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surveyed by using a properly constructed biographical inventory. The 
Student Profile Section (SPS) of the ACT was used as a noncognitive 
inventory of academic success for African-American students. The focus of 
this study was the enhancement of prediction of academic success if both 
cognitive and noncognitive predictors were used. The sample consisted of 
176 African-American students (86 males and 90 females).
The predictor variables used in this study were the ACT English score, 
mathematics score, social studies score, natural science score, composite 
score, and SPS biographical data. The SPS is a self-reporting inventory of 
biographical information given with the regular administration of the ACT. 
The SPS samples many noncognitive factors that influence academic 
success. The student reports aspirations, needs, potentials, extracurricular 
plans, and notable accomplishments. A total of 122 independent 
biographical variables are obtained from the SPS. The criterion variable was 
academic success as measured by the student's first semester GPA and 
cumulative GPA.
Pearson product-moment correlation coefficients were computed for 
each of the 122 independent biographical variables of the SPS with the 
criterion variables. A total of 26 variables from the SPS were found to 
correlate significantly with the first semester GPA as the criterion variable. 
The criterion variable of cumulative GPA was found to be correlated with 30 
variables from the SPS. Moreover, 14 variables from the SPS had significant
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correlations with both criterion variables. The variables, that were identified 
as statistically significant, were used in a stepwise regression and multiple 
correlation coefficients were computed for each criterion variable.
The findings of this study tend to confirm and support previous 
studies (Anastasi, et. al, 1960; Dohner, 1976; Hilton & Myers, 1967; Taylor 
& Ellison, 1967) regarding the successful use of biographical data in 
predicting African-American students' academic success.
Kraft (1991) did a qualitative study to determine what makes a 
successful African-American student within a majority campus milieu. The 
sample consisted of 43 African-American undergraduate students (10 
freshmen, 12 sophomores, 12 juniors, and 9 seniors). The research focused 
on how this cohort of students perceived their academic experience. The 
researcher concluded that perceptions of successful academic experiences 
may be operationalized through the biographical characteristics (i.e., 
leadership experience, demonstrated community service) of the students, 
students' social knowledge, or in terms of students' beliefs about academic 
performance that determine their success within the majority institutions.
In Kraft's study, student beliefs about how they are perceived by 
teachers, and their fellow students are very important. Moreover, students 
attributed their academic success to both personal characteristics and the 
supportiveness of faculty and student peers.
Specific personal characteristics included ability and effort. Ability
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was defined as specific talents or skills, rather than a general notion of 
intelligence. Effort was defined as both discipline and working hard. In this 
context, a student would vary the amount of time allotted to a task 
according to its relative importance to a final grade and resist the temptation 
to avoid work even when he/she was not in the mood to study.
Participants in Kraft's (1991) study attached a great deal of 
importance to faculty and peer student supportiveness for their sustained, 
academic effort with difficult coursework.
Student Success In Medical Technology Education 
Medical Technologists perform complex, clinical laboratory tests on 
human blood and body fluids. They are able to recognize the 
interdependency of tests and have knowledge of physiological conditions 
affecting test results in order to confirm these results and to develop data 
that may be used by a physician in determining the presence, extent, and, as 
far as possible, the cause of disease (American Medical Association, 1991). 
Further, a medical technologist is defined as "having capabilities to solve 
problems, develop new techniques, interpret results, supervise, and teach" 
(Journal of Allied Health, 1976, p. 58).
For over 35 years, studies have examined to what extent students'
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academic success in medical technology education could be predicted from 
cognitive variables (preprofessional grades, standardized test scores). A 
general consensus has not been reached by researchers (Lanier, & Lambert, 
1981). Currently, most criterion measures have been actively debated. For 
example, the national certification board examination for medical 
technologists has been criticized as only measuring specific factual 
knowledge rather than a competency for applying that knowledge in the 
clinical laboratory (Elberfield & Love, 1970; Blume, 1976; Schimpfhauser & 
Broski, 1976; Love et al., 1982; Downing et al., 1982; Lehmann et al.,
1984; Thomas & Wilson, 1992).
Downing et al. (1982) proposed that the certification examination is 
but one measure of a medical technologist's overall competence. This 
examination is believed to be a measure of a graduate's cognitive knowledge 
in several areas. These researchers further suggest that the "overall job 
performance of graduate medical technologists is likely to be determined by 
a complex interaction of cognitive knowledge, attitudes, personality, skills 
and other traits not measured by certification examinations" (American 
Journal of Medical Technology, 1982, p. 1008).
Other studies in medical technology education (Love et al., 1982) 
have demonstrated the role of grade point average (GPA) in predicting 
success in school and on the national certification examination. These 
researchers emphasized that noncognitive factors are significant predictors
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of clinical practice. Further, Lehmann et al. (1984) found that GPA and 
other standardized tests were unable to predict a student's ability to perform 
in the clinical laboratory. Therefore, the researchers have proposed that 
both types of variables, cognitive and noncognitive, are necessary for a total 
description of a student's potential for success in a medical technology 
program.
Rifken and colleagues (1981) further suggest that cognitive factors 
cannot be used to predict clinical success, and noncognitive factors, alone, 
cannot be used to predict academic success. Since the effective practice of 
medical technology involves sound knowledge of scientific theory, as well as 
proficiency in clinical skills and the appropriate professional and interpersonal 
orientation, they recommend that both cognitive and noncognitive student 
potential be evaluated.
A limited number of studies in specific allied health preparatory 
programs indicate that a positive correlation exists between cognitive 
variables and academic success (Schimpfhauser & Broski, 1976). In order 
for these criteria to be useful in admissions decision making, these 
researchers have proposed that each criterion should be evaluated by four 
characteristics: validity, reliability, acceptability, and timeliness. The 
cognitive criteria that are used often do not meet these characteristics. For 
example, cognitive measures such as GPA, and specific course grades often 
are not readily comparable. Moreover, these researchers suggest that
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outcome measures of success include more than just academic performance. 
These outcome indices may include performance in clinical situations, on 
certification examinations, and in professional practice.
These data suggest that academic success is but one intermediate 
index of performance. Blume (1976) attempted to demonstrate that 
noncognitive measures would be useful in identifying medical technology 
students that were most likely to succeed in the practice of the profession.
A Biographical Data Inventory (BDI) was used to identify behavioral 
correlates of successful medical technologists. The Biographical Data 
Inventory is:
...an extended and revised version of the application form commonly 
used in the selection procedures for many types of occupations. The 
self-report format presents a number of multiple choice items which 
allow the applicants to describe themselves demographically, 
attitudinally, and experientially (Journal of Allied Health. 1976, p. 56).
Millstead (1992) explored the relationship between student personality 
characteristics, clinical practica GPA, and Board of Registry (BOR) 
examination scores obtained by medical technology students. In this study, 
the ten independent variables were the scores from the Collegiate Instructor 
Rating Form, and the two dependent variables were the clinical performance 
GPA, and the BOR examination score. Data were compiled from student 
records for the years 1983 through 1987. The sample consisted of 31 
students. Pearson-Product Moment correlation coefficients, and a multiple 
correlation were used to determine the strength of the relationship between
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the ten characteristics and the clinical practica GPA and the BOR 
examination scores. A multiple regression analysis was used to determine 
any significant relationship between the independent and dependent 
variables. From these data, none of the personality characteristics showed a 
signficant relationship with the student's clinical practica GPA. The 
personality characteristics: comprehension and initiative/originality, did 
show significant correlations with BOR examination scores. A stepwise 
multiple regression analysis was performed using all ten of the student 
personality characteristics. This analysis indicated that three characteristics: 
initiative/originality, comprehension, and judgement when used together, 
were stronger indicators of the BOR examination score than any 
characteristic used separately. These three variables helped to explain 45% 
of the variance in the BOR examination score. The researcher suggests that 
an awareness of variables other than GPA should be considered in the 
assessment of cognitive performance.
Past academic attainment is usually accepted as the best predictor of 
future academic success in most fields of study. However, the literature in 
the health sciences indicates inconsistent results when academic success is 
correlated with clinical practice. Wilson and Thomas (1992) indicate that 
there are no studies to date that measure variables that seem intuitively 
related to success in clinical laboratory performance. Thomas (1992) 
demonstrated that cognitive variables such as grade point averages
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correlated with certification examination scores (0.62 to 0.69). Notably, in 
these same studies, grade point averages explained less than one third of 
the variance in clinical performance.
Laudicina (1993) studied the relationship of cognitive and 
noncognitive variables to clinical laboratory technician program outcomes: 
graduation, withdrawals, and dismissals. In this study the 12 independent 
variables were four cognitive dimensions (ACT academic tests), and eight 
noncognitive dimensions (ACT Interest Inventory scores, age, and sex). The 
dependent variables were grouped as: graduation, withdrawal, dismissal. 
Participants in the study were clinical laboratory technician students that 
yielded a sample of 187. Discriminant analysis was performed on the three 
groups using the 12 independent variables. These data resulted in two 
discriminant functions which characterized each of the three groups. Each 
discriminant function consisted of both cognitive and noncognitive variables. 
Discriminant function I was a composite of ACT English score (cognitive 
variable), sex and age (noncognitive variable). Discriminant function II was a 
composite of natural science/social science/mathematics scores (cognitive 
variables); and social service (noncognitive variable). A one-way analysis of 
variance (ANOVA) was done for each function. Post-hoc comparisons of the 
means were used to show significant differences among the three groups for 
each function. Results from the one-way ANOVA analyses indicated that 
both cognitive and noncognitive variables were needed to characterize and
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differentiate the three groups. Thus, the researcher advises that a 
constellation of student characteristics should be considered in the 
admission process.
Summary
In summary, the literature suggests a relationship of both cognitive 
and noncognitive variables to academic success of students. The studies 
examined seem to support the premise that the educational attainment 
process for African-American students is different from that of Caucasian 
students. Further, the literature suggests that prediction of student 
performance in the clinical setting would require the measurement of 
selected noncognitive variables in addition to cognitive variables.
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Chapter 3 
METHODOLOGY
This chapter describes the methodology that was used to conduct this 
study. The design, population and sample, along with the procedures, 
instrumentation, statistical analysis of data, and protection of human 
subjects are described.
Design
The study utilized a causal-comparative design, affording a 
quantitative approach to determine the level of relatedness of cognitive and 
noncognitive variables to academic success for medical technology majors at 
TBCUs versus MCUs. The dependent measures of success were cumulative 
grade point average, cumulative clinical evaluation grade, and medical 
technology program completion status (graduate or nongraduate). The 
independent variables were the clinical cumulative GPA and the eight 
noncognitive questionnaire subscale scores.
Population and Sample 
The study population consisted of medical technology majors from 
five TBCUs and five MCUs that were listed in the Allied Health Education 
Directory (1993). These ten institutions were selected and matched in
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terms of medical technology enrollment, geographical location, university- 
based format, and Committee on Allied Health Education and Accreditation 
(CAHEA) status. Medical Technology students participating in this study 
were classified as seniors in the Spring Semester, 1993. The total sample 
comprised 75 students (54 female and 21 male). Because only those 
students seeking a degree in medical technology would have all of the 
requisite information, all non-degree seeking students were excluded from 
the study. The sampling method used was that of a nonprobability 
purposive sample.
Procedures
Each medical technology program director was asked to complete the 
Clinical Laboratory Science Educators' Reporting Form detailing the following 
data from students' records: academic success measures (cumulative GPA, 
pre-clinical GPA, and clinical performance practica grades), and graduation 
status (See Appendix D). The program director was also asked to distribute 
the questionnaire to the students in a classroom setting as was specified in 
the cover letter script (See Appendix C). Additionally, the program director 
was to assign a student to collect the NCQ questionnaires when they had 
been completed by the students. The assigned student would seal the
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envelope and sign it across the flap. The program director would mail the 
sealed, preaddressed and stamped envelope along with the completed 
Clinical Educators' Reporting Form (Appendix D) to the researcher.
The population for this study consisted of medical technology 
students attending TBCUs and MCUs located in the southeastern parts of 
the United States. This population included 12 medical technology programs 
with a 1993 senior student enrollment of 113. A total of 113 NCQ 
questionnaires and 12 Clinical Educators' Reporting Forms were mailed to 
medical technology program directors. Follow-up telephone calls were made 
at two-week intervals to program directors who still had not responded. A 
total of 78 NCQ questionnaires and ten Clinical Educators' Reporting Forms 
were returned to the researcher by December 15, 1993, the termination 
date for data collection. The resulting response rate was 69 percent. Three 
of the returned NCQ questionnaires were considered unusable because the 
questionnaires were incomplete.
Instrumentation
The Noncognitive Questionnaire (NCQ) used in this research is found 
in Appendix D. This instrument was designed to assess eight variables that 
have been tested by Tracey and Sedlacek (1984) and found to be related to 
the academic success of students in higher education.
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The NCQ consists of 29 items that are multiple choice, Likert scaled, 
or open-ended in format. The four multiple choice questions consist of two 
demographic items, and two categorical items related to educational 
aspirations. The 18 Likert-type items assess expectation regarding college 
and self-assessment. The seven open-ended items garner information on 
present goals, past accomplishments, and other activities.
All items have been found to have adequate test-retest reliabilities (2- 
week estimates ranging from .70 to .94 for each item with a median value 
of 0.85) (Tracey & Sedlacek, 1984). Construct validity on the eight 
noncognitive dimensions was demonstrated using factor analysis (Tracey & 
Sedlacek, 1984). The open-ended items were rated by two judges for the 
following variables (with interrater reliability estimates presented in 
parentheses): long-range goals (r = .89), academic relatedness of goals (r 
= .83), degree of difficulty of the listed accomplishment (r = .88), overall 
number of outside activities (r = 1.00), leadership (r = .89), academic 
relatedness of activities (r = .98), and community involvement (r = .94). 
These ratings of the open-ended items are summed with scores on other 
related items.
Statistical Analysis 
The Statistical Package for the Social Sciences (SPSSX) (Nie, et al.,
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1975) was used for the data analysis. For all statistical analyses, the level 
of confidence was set at .05.
Demographic data at the nominal level of measurement were coded 
such that dummy variables were created for both correlation and multiple 
regression analyses. The NCQ subscale scores were hand computed 
according to the worksheet for scoring (Sedlacek, 1990).
Frequency distributions and percentages were used to display 
demographic data on the population. Means and standard deviations were 
obtained for all independent and dependent variables. Pearson Product- 
Moment Correlation Coefficients were computed to establish the degree of 
relationship between cumulative grade point average, cumulative clinical 
practica grades, NCQ subscale scores, and preclinical grade point average. 
The variables that contributed independently and significantly to the 
prediction of cumulative GPA and cumulative practica clinical grades were 
assessed through stepwise multiple regression equations.
A comparison was made of the cognitive variable (preclinical GPA), 
noncognitive variables (NCQ subscale scores) on academic success as 
measured by the dependent variables: cumulative GPA, cumulative clinical 
practica grades, and graduation status.
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Research Hypothesis
The research hypothesis for this study was: Is there a relationship 
between medical technology students' success and a linear combination of 
cognitive variables, noncognitive variables, race, and type of institution 
attended as follows:
1. Noncognitive variables will demonstrate a higher level of 
correlation to academic success than cognitive variables in 
African-American medical technology majors at MCUs.
Stepwise multiple regression analyses were used to test this 
hypothesis. The findings were used to identify variables that reached 
significance in predicting clinical practica grades and cumulative grade point 
average. Examination of the significant predictors provided data for 
determining which variables, cognitive or noncognitive, demonstrated the 
higher level of correlation to academic success for African-American medical 
technology majors at majority institutions.
Four regression analyses were performed, two with the dependent 
variable of clinical practica grades and the remaining two with the dependent 
variable of cumulative grade point average.
2. Noncognitive variables will demonstrate a lower level of 
correlation to academic success than cognitive variables in 
Caucasian medical technology students at either MCUs or TBCUs.
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Stepwise multiple regression analyses were used to test this 
hypothesis. The findings were used to identify variables that reached 
significance in predicting clinical practica grades and cumulative grade point 
average. Examination of the significant variables provided data for 
determining which variables, cognitive or noncognitive, demonstrated the 
higher level of correlation to academic success for Caucasian medical 
technology students at either majority institutions or traditionally black 
institutions. Four stepwise regression analyses were performed. The 
dependent variables were clinical practica grades and cumulative grade point 
average.
3. Noncognitive variables will demonstrate a lower level of 
correlation to academic success than cognitive variables in 
African-American medical technology majors at TBCUs.
Stepwise multiple regression analyses were used to test this 
hypothesis. The findings were used to identify variables that reached 
significance in predicting clinical practica grades and cumulative grade point 
average. Examination of the significant predictors provided data for 
determining which variables, cognitive or noncognitive, demonstrated the 
higher level of correlation to academic success for African-American medical 
technology majors at traditionally black institutions. Four prediction 
equations were generated using the clinical practica grades and cumulative
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grade point averages as the two dependent variables.
Protection of Human Subjects
This project has been reviewed and approved by the Old Dominion 
University Committee for the Protection of Human Subjects.
Academic institutions providing the data for this study were assured 
that under no circumstances would information be identified with any of the 
individual participating colleges and universities. Only aggregate data would 
be reported in the study.
The selected colleges and universities for this study were given code 
numbers (1-29) because the study was not concerned with the institutions 
individually. Instead, the study focused on the academic success of medical 
technology majors within these institutions.
A letter of informed consent was sent to each participant inviting 
him/her to participate in the study (See Appendix A). This letter described 
the purpose of the study, and the amount of time needed to fill out the 
questionnaire. Also, the letter informed each participant that participation in 
the study would be voluntary and that the student could withdraw from the 
study at any time.
The letter also assured the subjects that their right to privacy would
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be protected as only the last four digits of their social security number would 
be necessary on the returned materials. The names of the subjects were not 
requested. Completion and return of the questionnaire by the participants 
were taken as evidence of their willingness to participate in the study. Also, 
this indicated that consent had been granted by the respondents to have the 
information they had provided utilized in the study. The letter of informed 
consent further established a basis for assuming that the participants would 
respond honestly. There was nothing in the content of the NCQ 
questionnaire nor the data reporting form that suggested threatening or 
incriminating self-disclosure by the participants.
The risk-benefit ratio for participants in this study was that only 20 
minutes of time was needed to complete the questionnaire. Further, results 
from this study will provide additional insights about the educational 
attainment processes in medical technology education. The only risks were 
the amount of time it took the students to fill out the questionnaire and the 
amount of time it took the program directors to complete the clinical 
educators' reporting form.
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Chapter 4
PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA
The purpose of this chapter was to present the analysis and 
interpretation of the data. The first section presents demographic data 
regarding the sample of university-based medical technology students.
Next, a discussion of the distribution of data obtained from the instrument 
will be examined. Finally, the analysis of data for hypothesis testing will be 
discussed.
Demographic Data
The sample consisted of 75 university-based medical technology, 
1993 senior students from ten institutions. Table 1 provides a summary of 
the demographic characteristics of these students. The participants were 
enrolled at either a traditionally black college or university (TBCU) or a 
majority college or university (MCU) that is located in the southeastern 
states. Descriptive data are provided on students at TBCUs in Table 2, and 
students at MCUs in Table 3. In terms of numbers, 41 students were from 
TBCUs and 34 students were from MCUs. Females comprised 72% of the 
participants.
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In terms of race, 48% (N = 36) of the sample were African- 
American, 33.3% (N = 25) were Caucasian, 14.7% (N = 11) were Asian, 
4% (N = 3) were other. Their ages ranged from 20 to 44 years with a 
mean age of 27.6 years and a standard deviation of 6.9.
It can be seen from the demographic data in Tables 2 and 3 that the 
groups of students were similar to the entire sample on the demographic 
variables.
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Table 1












African-American Male 12 16
Caucasian Male 4 5.3
Asian Male 3 4
Other 2 2.7
African-American Female 25 33.3
Caucasian Female 21 28
Asian Female 7 9.3
Other 1 1.3
Age
18 - 20 5 6.7
21 - 25 37 49.3
26 - 30 9 12
>31 24 32
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Table 2
Demographic Characteristics of 41 Students Completing the











African-American Male 10 24.4
Caucasian Male 0 0
Asian Male 1 2.4
Other 2 4.9
African-American Female 19 46.3
Caucasian Female 2 4.9
Asian Female 6 14.6
Other 1 2.4
Age
18- 20 5 12.2
21 - 25 12 29.3
26 - 30 6 14.6
>31 18 43.9
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Table 3
Demographic Characteristics of 34 Students Completing the










African-American Male 2 5.9
Caucasian Male 4 11.8
Asian Male 2 5.9
African-American Female 6 17.6
Caucasian Female 19 55.9
Asian Female 1 2.9
Age
18- 20 0 0
21 - 25 25 73.5
26- 30 3 8.8
>31 6 17.7
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Descriptive statistics for the noncognitive questionnaire subscores, 
preclinical GPA, clinical practica grades, and cumulative GPA are provided in 
Table 4. The dependent variable of graduation status was not further tested 
as all students in the sample graduated.
In Table 5, a comparison of the mean differences between the 
African-American group of students versus the Caucasian group of students 
for each of the nine independent variables is provided. There were no 
statistically significant differences between the two groups of students for 
any of the nine independent variables.
In Table 6, a comparison of the mean differences between the two 
groups, where Group I represented students attending TBCUs and Group II 
represented students attending MCUs, is presented. From these data, the 
noncognitive dimension of "successful leadership experience" was the only 
variable that was statistically significant (t = -2.70, p = C.009). These 
data indicate that students attending MCUs had a significantly higher mean 
score.
In Table 7, Pearson Product-Moment Correlation coefficients are 
computed between the independent and the dependent variables using the 
total sample (N = 75). Of the nine independent variables, only the cognitive 
variable of preclinical GPA was significantly related to each of the dependent 
variables: cumulative GPA, and clinical practica grades (chemistry, 
hematology, immunohematology, and microbiology).
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Table 4
Descriptive Statistics for Variables
Variables Mean for Subjects Standard Deviation
Positive Self Concept 16.44
Realistic Self Appraisal 8.008
Understands and Deals With 
Racism 12.92
Prefers Long-Range Goals To 
Short 7.320
Availability of a Strong 
Support Person 7.640
Successful Leadership Experience 7.000
Demonstrated Community Service 5.573























N = 75 
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Table 5
Independent Samples of Race
Race N Mean SD T Value Probability
Self Concept
1 36 16.92 2.52 .76 .448
2 25 16.44 2.20
Realistic Self Appraisal
1 36 8.03 1.40 -.69 .496
2 25 8.28 1.43
Understands and Deals With Racism -
1 36 13.17 2.69 -.43 .670
2 25 13.40 1.56
Prefers Long-Range Goals To Short
1 36 7.56 1.52 1.16 .251
2 25 7.08 1.66
Availability o f Strong Support Person
1 36 7.81 1.17 1.19 .240
2 25 7.40 1.50
Successful Leadership Experience
1 36 7.06 1.49 -.63 .532
2 25 7.24 .79
Demonstrated Community Service
1 36 5.69 1.22 -.44 .664
2 25 5.84 1.38
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Table 5 Continued:
Knowledge Acquired in a Field
1 36 4.17 1.36 1.55
2 25 3.64 1.22
Preclinical GPA
1 36 2.72 .46 -.74
2 25 2.82 .54
1 = African American Students
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Table 6
Independent Samples of Institutions
Institutions N Mean SD T Value Probability
Self Concept
1 41 16.12 2.34 - 1.19 .240
2 34 16.82 2.79
Realistic Self Appraisal 
1 41 7.89 1.38 - 1.32 .190
2 34 8.32 1.53
Understands and Deals With Racism
1 41 12.83 2.87 - .36 .723
2 34 13.03 1.98
Prefers Long-Range Goals to Short
1 41 7.51 1.34 1.17 .247
2 34 7.09 1.80
Availability o f Strong Support Person
1 41 7.73 1.42 .60 .553
2 34 7.53 1.52
Successful Leadership Experience
1 41 6.66 1.44 -2.70 .0094
2 34 7.41 .96
Demonstrated Community Service
1 41 5.56 1.48 - .08 .935
2 34 5.59 1.35
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Table 6 Continued:
Knowledge Acquired in a Field
1 41 4.05 1.36 1.23
2 34 3.68 1.22
Preclinical GPA
1 41 2.69 .44 - .98
2 34 2.79 .50
1 = Students attending TBCUs
2 = Students attending MCUs 
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Table 7
Pearson Product-Moment Correlation Coefficients Between
Independent and Dependent Variables for Total Sample












Self Concept .09 .23 .08 .17 .09
Realistic Self 
Appraisal .12 .02 -.18
O)oi -.04
Understands and 
Deals With Racism -.01 .07 -.10 -.08 -.07
Prefers Long-Range 
Goals to Short .14 .10 .13 .07 .06
Availability of Strong 
Support Person .17 .14 .03 .12 .07
Successful
Leadership
Experience .06 .03 .06 .12 -.003
Demonstrated 
Community Service .10 .17 .13 .24 .11
Knowledge Acquired 
in a Field .03 .05 .15 .14 .15
Preclinical GPA .79* * .46** .46** .47** .49**
Significant at the .01 Level
**  Significant at the .001 Level
N = 75
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The strength of the significant correlations between the variable of 
preclinical grade point average and the variable of cumulative GPA was 
relatively high (r = .79, p = C.05). The strength of the significant 
correlations between the variable of preclinical grade point average and clinical 
practica grades were also relatively high (r = .46 to .49, p = <.05).
In Table 8, Pearson Product-Moment Correlation coefficients are
computed between the independent variables and the dependent variables using 
the students who attended TBCUs (N = 41). The cognitive variable of 
preclinical GPA correlated significantly with the dependent variables of 
cumulative GPA and clinical practica grades (chemistry, hematology, 
immunohematology, and microbiology).
The strength of the significant correlations between the variable of 
preclinical grade point average and the variable of cumulative GPA was high (r 
= .96, p = C.05). The strength of the significant correlations between the 
variable of preclinical GPA and clinical practica grades was relatively high (r = 
.52 to .67, p = <.05).
In Table 9, Pearson Product-Moment Correlation coefficients are
computed between the independent and dependent variables using the students 
who attended MCUs (N = 34). Of the eight noncognitive variables,
"knowledge acquired in a field," correlated significantly (r = .54 to .59, p =
<.05) with the dependent variable of clinical practica grades (chemistry, 
hematology, immunohematology, and microbiology), and "realistic self
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Table 8
Pearson Product-Moment Correlation Coefficients Between
Independent and Dependent Variables for TBCUs












Self Concept -.07 .01 -.09 .09 -.10
Realistic Self 
Appraisal .24 .10 .07 -.08 .21
Understands and 
Deals with Racism -.04 .13
oi -.06 -.04
Prefers Long-Range 







Experience .15 .07 .12 .25 -.04
Demonstrated 
Community Service .03 .08 .04 .17 .14
Knowledge 
Acquired in a Field -.14 -.17 -.14 -.14 -.12
Preclinical GPA .96** .67** .61** .56** .52**
Significant at the .01 Level
**  Significant at the .001 Level
N = 41
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Table 9
Pearson Product-Moment Correlation Coefficients Between
Independent and Dependent Variables for MCUs












Self Concept .13 .44 .26 .22 .30
Realistic Self 
Appraisal -.30 -.32 -.42 -.39 -.49*
Understands and 
Deals with Racism .06 .05 -.21 -.09 -.08
Prefers Long-Range 
Goals to Short .17 .13 .13 -.01 -.05
Availability of 
Strong Support 
Person .18 .24 .12 .20 .16
Successful
Leadership
Experience -.12 .02 .07 -.02 .19
Demonstrated 
Community Service .13 .31 .23 .23 .43
Knowledge 
Acquired in a Field .38 .54* .56* .54* .59*
Preclinical GPA .88** .57* .65* .51* .57*
Significant at the .01 Level
**  Significant at the .001 Level
N = 34
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appraisal" correlated significantly (r = -.49, p = <.05) with the clinical 
practica grade for microbiology. The cognitive variable of preclinical GPA 
correlated significantly (r = .88, p = < .05) with the dependent variable of 
cumulative GPA and clinical practica grades (r = .51 - .65, p = <.05).
Hypothesis Testing
The hypothesis tested in this study was: There is a relationship between 
medical technology students' academic success and a linear combination of 
cognitive variables, noncognitive variables, race, and type o f institution 
attended as follows:
1. Noncognitive variables will demonstrate a higher level of 
correlation to academic success than the cognitive variable in African-American 
medical technology majors at majority institutions.
Stepwise multiple regression analysis was used to examine the 
relationship between the noncognitive variables, the cognitive variable, and 
clinical practica grades, and cumulative grade point average. Table 10 presents 
the findings of the stepwise regression in which the significant independent 
variable was "knowledge acquired in a field" (noncognitive), and the dependent 
variable was clinical practica grades. This noncognitive variable accounted for 
91% of the explained variance for clinical practica grades (See Table 10).
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The stepwise regression analysis in Table 11 represents the significant 
independent variable "knowledge acquired in a field" (noncognitive), and the 
dependent variable cumulative grade point average for African American 
medical technology majors at majority institutions. This noncognitive variable 
accounted for 59% of the explained variance for cumulative grade point 
average (See Table 11). The other seven noncognitive variables did not 
significantly explain the variance for clinical practica grades or cumulative grade 
point average (See Appendix E for the list of noncognitive variables).
Tables 12 and 13 present the findings of the stepwise multiple regression 
in which the independent cognitive variable was preclinical grade point average, 
and the dependent variables were clinical practica grades and cumulative grade 
point average. The preclinical grade point average accounted for 83% of the 
explained variance for clinical practica grades (Table 12). Preclinical grade point 
average explained a significant amount of variance for cumulative grade point 
average (88%). [See Table 13].
These data indicate that the hypothesis of noncognitive variables 
demonstrating a higher level of correlation to academic success than the 
cognitive variable was not supported.
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Table 10
Stepwise Multiple Regression
Clinical Practica Grades 
Knowledge Acquired in a Field 
(African-American Medical Technology Majors at MCUs)




acquired in a field .95231 .90689 .88827 2.08242
Variables in the Equation
Variable Beta Standard Error T Value Probability
Knowledge 
acquired in a field 4.88306 .69972 6.979 .0009
Constant 66.02016 3.00378 21.979 .0000
p = <.01
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Table 11
Stepwise Multiple Regression
Cumulative Grade Point Average 
Knowledge Acquired in a Field 
(African-American Medical Technology Majors at MCUs)




acquired in a field .76725 .58867 .50640 .35746
Variables in the Equation
Variable Beta Standard Error T Value Probability
Knowledge 
acquired in a field .32129 .12011 2.675 .0441
Constant 1.43323 .51561 2.780 .0389
p = .05
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Table 12
Stepwise Multiple Regression
Clinical Practica Grades 
Preclinical Grade Point Average 
(African-American Medical Technology Majors at MCUs)




GPA .91128 .83042 .79651 2.81035
Variables in the Equation
Variable Beta Standard Error T Value Probability
Preclinical
GPA 15.66818 3.16642 4.948 .0043
Constant 44.21450 8.56121 5.165 .0036
p = <.01
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Table 13
Stepwise Multiple Regression
Cumulative Grade Point Average 
Preclinical Grade Point Average 
(African-American Medical Technology Majors at MCUs)
Variable Multiple R R2 Adjusted R2 Standard Error
Cum. GPA
Preclinical
GPA .93698 .87794 .85352 .19472
Variables in the Equation
Variable Beta Standard Error T Value Probability
Preclinical
GPA 1.31568 .21939 5.997 .0019
Constant -.76548 .59319 -1.290 .2533
p = <.001
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2. Noncognitive variables will demonstrate a lower level of correlation
to academic success than the cognitive variable in Caucasian medical 
technology majors at either MCUs or TBCUs.
To test this hypothesis, the statistical analysis was completed only on 
Caucasian students attending MCUs as the number of Caucasian students 
attending TBCUs was very low. Stepwise multiple regression analysis was 
used to examine the relationship between the noncognitive variables, cognitive 
variable, and clinical practica grades and cumulative grade point average. Table 
14 presents the findings of the significant correlation between the independent, 
noncognitive variable "knowledge acquired in a field" and the dependent 
variable clinical practica grades. Knowledge acquired in a field accounted for 
34% of the explained variance for clinical practica grades (Table 14). Table 15 
presents the findings of the significant correlation between the independent, 
noncognitive variable "realistic self-appraisal", and the dependent variable 
cumulative grade point average. This noncognitive variable explained 29% of 
the variance for cumulative grade point average (Table 15).
Table 16 presents the findings of the significant correlation between the 
cognitive variable preclinical grade point average and the dependent variable 
clinical practica grades. Preclinical grade point average accounted for 38% of 
the explained variance for clinical practica grades. Table 17 presents the 
findings of the independent, cognitive variable preclinical grade point average 
and the dependent variable cumulative grade point average. This cognitive
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variable of preclinical grade point average significantly accounted for 80% of 
the explained variance for cumulative grade point average. The hypothesis that 
noncognitive variables will demonstrate a lower level of correlation to academic 
success than cognitive variables for Caucasian students at MCUs was 
supported. The cognitive variable significantly accounted for 80% of the 
explained variance for cumulative grade point average and 38% for clinical 
practica grades.
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Table 14
Stepwise Multiple Regression
Clinical Practica Grades 
Knowledge Acquired in a Field 
(Caucasian Medical Technology Majors at MCUs)




acquired in a field .58393 .34097 .29390 4.62306
Variables in the Equation
Variable Beta Standard Error T Value Probability
Knowledge 
acquired in a field 2.27401 .84493 2.691 .0176
Constant 79.94572 3.22433 24.795 .0000
p = <.05
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Table 15
Stepwise Multiple Regression
Cumulative Grade Point Average 
Realistic Self-Appraisal 
(Caucasian Medical Technology Majors at MCUs)
Variable Multiple R R2 Adjusted R2 Standard Error
Cum. GPA
Realistic Self- 
Appraisal .53576 .28704 .23611 .40349
Variables in the Equation
Variable Beta Standard Error T Value Probability
Realistic Self- 
Appraisal -.18435 .07765 -2.374 .0324
Constant 4.55278 .64852 7.020 .0000
p = <.05
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Table 16
Stepwise Multiple Regression
Clinical Practica Grades 
Preclinical Grade Point Average 
(Caucasian Medical Technology Majors at MCUs)
Variable Multiple R R2 Adjusted R2 Standard Error
Clinical Practica 
Grades
Preclinical GPA .61246 .37511 .33047 4.50174
Variables in the Equation
Variable Beta Standard Error T Value Probability
Preclinical
GPA 6.00648 2.07197 2.899 .0117
Constant 71.10108 5.95289 11.944 .0000
p = <.05
73
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 17
Stepwise Multiple Regression
Cumulative Grade Point Average 
Preclinical Grade Point Average 
(Caucasian Medical Technology Majors at MCUs)
Variable Multiple R R2 Adjusted R2 Standard Error
Cum. GPA 
Preclinical GPA .89293 .79732 .78284 2.1513
Variables in the Equation
Variable Beta Standard Error T Value Probability
Preclinical
GPA 7.3482 .09902 7.421 .0000
Constant .95877 .28448 3.370 .0046
p = <.001
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3. Noncognitive variables will demonstrate a lower level of correlation 
to academic success than the cognitive variable in African-American medical 
technology majors at TBCUs.
Tables 18, 19 and 20 present the findings of the stepwise multiple 
regression in which the noncognitive variables were the independent variables 
and the dependent variable was clinical practica grades (See Appendix E for the 
list of noncognitive variables). The first noncognitive variable which explained 
a significant amount of variance for clinical practica grades was "knowledge 
acquired in a field" (18%) [See Table 18]. The second noncognitive variable 
in the equation which accounted for a significant amount of variance for clinical 
practica grades was "realistic self-appraisal" (33%) [See Table 19]. The third 
noncognitive variable in the equation which significantly explained the variance 
for clinical practica grades was "availability of a strong support person" (48%) 
[See Table 20]. These three noncognitive dimensions when used together, 
were stronger indicators of clinical practica GPA than any of the dimensions 
separately.
Tables 21 and 22 present the findings of the stepwise multiple regression 
in which the noncognitive variables were the independent variables and the 
dependent variable was cumulative grade point average. The first noncognitive 
variable, "availability of a strong support person", accounted for 18% of the 
explained variance for cumulative grade point average (Table 21). The second 
noncognitive variable in the equation to significantly account for the explained
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variance for cumulative grade point average was "realistic self-appraisal (43%) 
[See Table 22].
Tables 23 and 24 present the findings of the stepwise multiple regression 
in which the cognitive variable is the independent variable and the dependent 
variables were clinical practica grades and cumulative grade point average. The 
cognitive variable preclinical grade point average accounted for 49% of the 
explained variance for clinical practica grades (Table 23). The cognitive variable 
preclinical grade point average significantly accounted for 91 % of the explained 
variance for cumulative grade point average (Table 24). The hypothesis that 
noncognitive variables will demonstrate a lower level of correlation to academic 
success, as measured by clinical practica grades and cumulative grade point 
average, than the cognitive variable for African-American medical technology 
majors attending TBCUs, was supported. The cognitive variable preclinical 
grade point average significantly accounted for 49% of the variance for clinical 
practica grades and 91 % of the variance for cumulative grade point average.
This chapter provided the analysis and interpretation of the data. 
Descriptive statistics for the sample, the responses from the noncognitive 
questionnaire, and the specified data from the clinical educators' reporting form 
were presented. Tests of the hypotheses were discussed.
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Table 18
Stepwise Multiple Regression
Clinical Practica Grades 
Knowledge Acquired in a Field 
(African-American Medical Technology Majors at TBCUs)




Acquired in a 
Field .41820 .17489 .14433 4.05730
Variables in the Equation
Variable Beta Standard Error T Value Probability
Knowledge 
Acquired in a 
Field -1.29545 .54151 -2.392 .0240
Constant 93.75000 2.38172 39.362 .0000
p = <.05
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Table 19
Stepwise Multiple Regression
Clinical Practica Grades 
Knowledge Acquired in a Field 
Realistic Self-Appraisal 
(African-American Medical Technology Majors at TBCUs)




Appraisal .57764 .33367 .28242 3.71553
Variables in the Equation
Variable Beta Standard Error T Value Probability
Knowledge 
Acquired in a 
Field -1.40601 .49788 -2.824 .0090
Realistic Self- 
Appraisal -1.40601 .59761 2.489 .0195
Constant 82.36257 5.06825 16.251 .0000
p = <.05
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Table 20
Stepwise Multiple Regression
Clinical Practica Grades 
Knowledge Acquired in a Field 
Realistic Self-Appraisal 
Availability of Strong Support Person 
(African-American Medical Technology Majors at TBCUs)





Person .69387 .48145 .41923 3.34263
Variables in the Equation
Variable Beta Standard Error T Value Probability
Knowledge 
Acquired in a 
Field -1.39145 .44795 -3.106 .0047
Realistic Self- 
Appraisal -1.88283 .55766 3.376 .0024
Availability of 
Strong Support 
Person 1.88283 .51540 2.669 .0132
Constant 68.47911 6.91692 9.900 .0000
p = <.05
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Table 21
Stepwise Multiple Regression
Cumulative Grade Point Average 
Availability of Strong Support Person 
(African-American Medical Technology Majors at TBCUs)




Person .42806 .18323 .15298 .48277
Variables in the Equation
Variable Beta Standard Error T Value Probability
Availabiality of 
Strong Support 
Person .17651 .07172 2.461 .0205
Constant 1.57877 .56363 2.801 .0093
p = <.05
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Table 22
Stepwise Multiple Regression
Cumulative Grade Point Average 
Availability of Strong Support Person 
Realistic Self-Appraisal 
(African-American Medical Technology Majors at TBCUs)
Variable Multiple R R2 Adjusted R2 Standard Error
Cum. GPA
Realistic Self- 
Appraisal .65752 .43234 .38867 .41014
Variables in the Equation
Variable Beta Standard Error T Value Probability
Availability of 
Strong Support 
Person .23366 .06324 3.695 .0010
Realistic Self- 
Appraisal .23033 .06819 3.378 .0023
Constant .69929 .82712 -.845 .4056
p = <.01
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Table 23
Stepwise Multiple Regression
Clinical Practica Grades 
Preclinical Grade Point Average 
(African-American Medical Technology Majors at TBCUs)
Variable Multiple R R2 Adjusted R2 Standard Error
Clinica Practical 
Grades
Preclinical GPA .70308 .49432 .47559 3.17629
Variables in the Equation
Variable Beta Standard Error T Value Probability
Preclinical GPA 6.36754 1.23944 5.137 .0000
Constant 70.95705 3.43552 20.654 .0000
p = <.001
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Table 24
Stepwise Multiple Regression
Cumulative Grade Point Average 
Preclinical Grade Point Average 
(African-American Medical Technology Majors at TBCUs)
Variable Multiple R R2 Adjusted R2 Standard Error
Preclinical
GPA .95586 .91367 .91047 .15695
Variables in the Equation
Variable Beta Standard Error T Value Probability
Preclinical
GPA 1.03532 .06125 16.904 .0000
Constant .12114 .16976 .714 .4816
p = <.001
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Chapter 5
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
This chapter presents a summary of the study, a discussion of the 
implications of the research findings for educational practice and research, and 
recommendations for future study.
Summary of the Study
The purpose of this study was to comparatively analyze cognitive and 
noncognitive variables and their relationship to the academic success of 
university-based medical technology students. The research question under 
investigation was "which o f the noncognitive or cognitive variables are most 
useful in predicting clinical practica grades and cumulative grade point average 
for medical technology majors at traditionally black versus majority colleges and 
universities?" It was hypothesized that: A relationship exists between medical 
technology students' academic success and a linear combination of cognitive 
variables, noncognitive variables, race, and type of institution.
This hypothesis was tested, in three parts, utilizing a causal-comparative 
research design. Seventy-five medical technology senior students from ten 
colleges and universities located in the southeastern states were the 
participants. The participants completed the Noncognitive Questionnaire
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(Tracey & Sedlacek, 1984), and provided demographic information. Medical 
technology program directors completed the Clinical Educators' Reporting Form 
with specified student data.
The Noncognitive Questionnaire (NCQ), when hand scored, provided 
cumulative subscores for each student participant. The NCQ cumulative 
subscores for each student were matched with the student's cognitive scores 
that were reported by the medical technology program directors. These data 
were then summed for each participating institution. Statistical analyses were 
conducted using SPSSX.
The research hypothesis was tested in three parts. Part one of the 
hypothesis stated that: Noncognitive variables will demonstrate a higher level 
of correlation to academic success than the cognitive variable in African- 
American medical technology majors at majority colleges and universities. 
Stepwise multiple regression analysis was used, and based on the findings, this 
part of the hypothesis was not supported. The cognitive variable preclinical 
grade point average was found to contribute significantly in explaining the 
variance for both clinical practica grades and cumulative grade point average 
as measures of academic success. However, it should be noted that the 
noncognitive variable knowledge acquired in a field did significantly account for 
the explained variance for clinical practica grades (91 %) for African-American 
students at MCUs. This finding suggests that further research into the nature 
and contribution of this noncognitive variable for this group of students'
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academic success might be fruitful.
Part two of the hypothesis stated that: Noncognitive variables will 
demonstrate a lower level of correlation to academic success than the cognitive 
variable in Caucasian medical technology majors at either MCUs or TBCUs. 
Stepwise multiple regression analysis was used to test this hypothesis. This 
hypothesized relationship was supported at the .01 level of significance for 
Caucasian medical technology students at MCUs. Because pre-clinical GPA is 
actually a subset of the cumulative GPA, this finding is not surprising. The 
noncognitive variables would have to be quite powerful to become a better 
predictor. The use of an unrelated instrument to measure cognitive variables 
would be recommended for future studies.
Part three of the hypothesis stated that: Noncognitive variables will 
demonstrate a lower level of correlation to academic success than the cognitive 
variable in African-American medical technology majors at TBCUs. Stepwise 
multiple regression analysis provided support for this hypothesis. The 
hypothesized relationships were supported at the .00 level of significance 
thereby demonstrating that the cognitive variables are still the best predictors 
of academic success for African-American students at TBCUs. However, three 
of the eight noncognitive variables (knowledge acquired in a field; realistic self­
appraisal; and availability of strong support person) demonstrated a significant 
relationship with clinical practica grades in African-American students at 
TBCUs. Two of the eight noncognitive variables (availability of strong support
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person, and realistic self-appraisal) achieved a significant relationship with 
cumulative grade point average in African-American students at TBCUs. These 
findings provide additional support to those provided by Tracey and Sedlacek 
(1984, 1985, 1987, 1988) regarding the use of noncognitive variables as 
predictors of academic success by race but only in certain specific areas.
Do African-American students self select into institutions where they 
think these noncognitive dimensions will be most available and therefore are 
not sampled at the MCUs? Do noncognitive variables not predict academic 
success for African-American medical technology students at MCUs because 
the environment might not provide a strong support person or allow for realistic 
self-appraisal whereas the TBCUs do? In these instances, the student might 
not have persisted to the senior year and so would not have participated in this 
study. A longitudinal study which looks at students entering a collegiate 
experience would be needed to evaluate this explanation. A study which looks 
across all four years of college would also indicate if noncognitive variables 
change significantly as the student progresses through the learning experience.
This study differed from those of Tracey and Sedlacek as follows:
(1) Different cognitive measures were used by Tracey and Sedlacek that 
included SAT, ACT, high school rank, enrollment status, and first semester 
grade point average. In this study, preclinical grade point average was the only 
cognitive variable.
(2) Student assessment was primarily in the early stages of the
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educational process when studied by Tracey and Sedlacek. In this study, 
senior students, in the final stage of the educational process, were the study 
population.
(3) Heterogeneous student groups were studied by Tracey and Sedlacek, 
whereas in this study, a homogeneous group of students was studied. The 
homogeneity of the study group may have contributed to the students' support 
system.
Implications of the Findings
The findings from this study can only be viewed as illustrative of the 
academic performance of medical technology majors attending institutions in 
the southeastern region of the United States. However, the results may have 
implications for medical laboratory educational practice and research. The 
following are conclusions related to the variables of this investigation. Further 
research regarding the measurement of these variables and their role in 
predicting success in the clinical practica would be useful.
1. Some noncognitive dimensions are significantly related to clinical 
practica performance when these attributes are measured by cumulative clinical 
practica grades. The findings from this study help to validate the relationship 
between certain student noncognitive dimensions and clinical practica grades. 
Further research regarding the measurement of these variables and their role in
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predicting success in the clinical practica would be useful.
2. Cognitive performance can best be predicted by using the previous 
grade point average. The findings from this study indicate that the cognitive 
variable preclinical grade point average was a better predictor of cognitive 
performance (cumulative grade point average) than clinical practica performance 
(cumulative clinical practica grades).
3. The findings from this study indicate that noncognitive variables, 
in addition to historic cognitive variables, (i.e., SAT, ACT, GPA) might be useful 
criteria for assessing clinical practica grades.
4. The findings from this study support previous research which 
suggested that cognitive and some noncognitive predictors may function 
independently of each other as predictors of success in the academic and 
clinical aspects of medical technology programs (Rifken, et al., 1981). These 
researchers suggest that cognitive variables have historically been found to 
predict cumulative grade point average, and national certification scores. But, 
when clinical practica grades were assessed in this study, noncognitive 
variables were found to be significant predictors for African-American students 
at TBCUs. Thus, both types of variables, cognitive and noncognitive, may be 
helpful in predicting these students'potential for success in medical technology 
education.
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Recommendations for Research
This study examined the relationship between a linear combination of 
cognitive variables, noncognitive variables, race and type of institution and 
medical technology students' academic success. Because little information in 
the medical laboratory science literature exists to validate the relationship 
between students' noncognitive dimensions and their performance in the 
clinical setting, further study needs to be undertaken:
(1) A larger sample from a nationwide population of medical 
technology students would provide more representative data on this group as 
a whole.
(2) A longitudinal study should be conducted to better understand the 
role of noncognitive variables in predicting academic success across a medical 
technology curriculum. Freshmen medical technology majors should be 
sampled. This approach will ascertain whether the college experience may 
have influenced the student's responses to the Noncognitive Questionnaire 
items.
(3) A follow-up study of students after a period of employment 
should be conducted to assess the predictive validity of the Noncognitive 
Questionnaire to succssful work performance.
(4) Eventually, evaluation research that focuses on change could be 
conducted. The impact of specific interventions that focus on noncognitive 
variables as they relate to medical technology students should be studied.
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Dear Medical Technology Student:
You have been selected to participate in a research study I am conducting as a 
doctoral student in the Urban Services (Health Services Concentration) Program at Old 
Dominion University in Norfolk, Virginia. As you may know from the Clinical 
Laboratory Sciences literature, there is a shortage of medical technologists. Thus, I 
am interested in studying what factors influence the academic success of medical 
technology students.
I would like to ask you, a medical technology major, to participate in this study. 
Enclosed in this package you will find a Noncognitive Questionnaire (NCQ) that has 
been field tested and validated on both minority and majority students attending 
selected institutions of higher education. You are being asked to participate in a 
national sample of one of two groups: students attending traditionally black
institutions or students attending a majority institution. I do hope that you will take 
the time to participate in this research and contribute to the understanding and 
knowledge base of medical technology education.
There are no identifying marks on the survey form so your responses will be totally 
confidential. Only the last four digits of your social security number will be reported 
on your form in order to relate it to your grade point average, clinical performance, 
and graduation status that will be reported by your Program Director. Your total 
commitment to the study will consist of completing and returning the Noncognitive 
Questionnaire (NCQ). Your participation in this research is entirely voluntary, you 
have the right to withdraw at any time, and the right not to respond to this request. 
This research involves no known risks to you as a participant. By completing and 
returning the document you have given your CONSENT to participate in this study. 
If there are any problems or if you wish to obtain further information, please feel free 
to contact me or my advisor at the address or phone number on the last page of this 
letter.
I thank you for your time and support of this research effort.
THIS PROJECT HAS BEEN REVIEWED BY THE OLD DOMINION UNIVERSITY 
COMMITTEE FOR THE PROTECTION OF HUMAN SUBJECTS (804) 683-5233.
Mildred K. Fuller, M.Ed., MT(ASCP), CLS 
(804) 683-8389 or 683-2366 (Work) 
Norfolk State University 
Technology Program 
2401 Corprew Avenue 
Norfolk, Virginia 23504
Clare Houseman, Ph.D., R.N., C.S. 
Concentration Area Director 
Doctoral Program in Urban Medical 
Services 
Old Dominion University 
Norfolk, Virginia 23529
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NONCOGNITIVE QUESTIONNAIRE 
Tracey, T. J. and Sedlacek, W. E. (1984)
INSTRUCTIONS FOR COMPLETING THE QUESTIONNAIRE
1. This questionnaire can be completed in approximately twenty minutes. Please 
read the questions carefully.
2. Please answer each question carefully.
3. Please enter the last four digits of your social security number on the 
questionnaire. Please do not write your name on the questionnaire.
4. After completing the questionnaire, please put it in the envelope for mailing. 
The assigned student will seal the envelope after all questionnaires have been 
completed and placed in the envelope. This will assure the confidentiality of 
your responses.
THANK YOU FOR YOUR COOPERATION.
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NONCOGNITIVE QUESTIONNAIRE
SECTION ONE: Please fill in the blank or circle the appropriate answer.
1. The last four digits of your social security number:
2. Your sex is:
1. Male
2. Female
3. Your age is: 
 years
4. Your father's occupation is:
5. Your mother's occupation is:
6. Your race is:
1. African-American (Black)
2. Caucasian (not of Hispanic origin)
3. Asian (Pacific Islander)
4. Hispanic (Latin American)
5. American Indian (Alaskan native)
6. Other
7. How much education do you expect to get during your life time?
1. College, but less than a bachelor's degree
2. Bachelor's degree
3. 1 or 2 years of graduate or professional study (Master's degree)
4. Doctoral degree such as M.D., Ph.D., etc.
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9. About 50% of university students typically leave before receiving a degree. If 
this should happen to you, what would be the most likely cause?
1. Absolutely certain that I will obtain a degree
2. To accept a good job
3. To enter military service
4. It would cost more than my family could afford
5. Marriage
6. Disinterest in study
7. Lack of academic ability
8. Insufficient reading or study skills
9. Other




SECTION TWO: Please indicate the extent to which you agree or disagree with
each of the following items. Respond to the statements below 
with your feelings at present or with your expectations of how 
things will be. Write in your answer to the left of each item.
1 2 3 4 5
Strongly Agree Agree Neutral Disagree Strongly
Disaaree
11. The University/College should use its influence to improve social 
conditions in the State.
12. It should not be very hard to get a B (3.0) average at my 
college/university.
13. I get easily discouraged when I try to do something and it does not work.
14. I am sometimes looked up to by others.
15. If I run into problems concerning school, I have someone who would 
listen to me and help me.
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16. There is no use in doing things for people, you only find that you get it 
in the neck in the long run.
17. In groups where I am comfortable, I am often looked to as leader.
i 8. I expect to have a harder time than most students at my college/
university.
19. Once I start something, I finish it.
20. When I believe strongly in something, I act on it.
21. I am as skilled academically as the average applicant to my college/ 
university.
22. I expect I will encounter racism at my college/university.
23. People can pretty easily change me even though I thought my mind was 
already made up on the subject.
24. My friends and relatives do not feel I should go to college.
25. My family has always wanted me to go to college.
26. If course tutoring is made available on campus at no cost, I would attend 
regularly.
27. I want a chance to prove myself academically.
28. My high school grades do not really reflect what I can do.
29. Please list offices held and/or groups belonged to in high school or in your 
community.
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Dear Clinical Laboratory Science Educator:
Your participation is needed for a research study designed to examine the relationship 
of cognitive and noncognitive measures to medical technology student success. This 
study attempts to provide additional knowledge to better understand the problem of 
the consistent under-enrollment and decreased numbers of students graduating from 
Medical Technology Programs throughout the country.
My doctoral dissertation in Health Services at Old Dominion University is a 
comparative analysis of cognitive and noncognitive variables and their relationship to 
the academic success of medical technology students. Your educational program has 
been chosen to participate in this study. Specifically, degree seeking, medical 
technology senior students will be asked to participate. As Program Director, you are 
asked to:
(1) distribute the noncognitive questionnaire (NCQ) to the students (Maximum of 
twenty (20) minutes to complete). The questionnaires should be completed in 
a class setting.
(2) assign a student to collect the completed questionnaires and seal them in the 
enclosed envelope. The sealed envelope with the assigned student's signature 
across the envelope flap will be returned by the student to you. The envelope 
must remain sealed and it will be mailed by the Program Director.
(3) provide the cumulative grade point average for clinical performance (average for 
Immunohematology, Chemistry, Hematology, and Microbiology practica grades) 
for each student participant on the attached form.
(4) indicate the student's graduation status on the attached form.
(5) provide the cumulative pre-clinical grade point average (GPA) for each 
participant on the attached form.
(6) provide the cumulative grade point average (overall) for each student participant 
on the attached form.
The data reporting forms (NCQ, and Clinical Laboratory Science Educators form) are 
coded so that the two forms can be related when they are returned. So that 
confidentiality is maintained, the forms request that the students' last four digits of 
their social security number be entered. Further, collected data will not be analyzed 
for the individual institutions but expressed only in the aggregate. Your commitment 
and consent to participate in this study will consist of returning the requested
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information in the enclosed envelope. Please know that your participation in this 
research is completely voluntary and you have the right not to respond to this request. 
Also, you have the right to withdraw from this research project at any time. 
However, since there is a limited number of institutions that meet the criteria for 
inclusion, I sincerely hope that you will participate in this study. This research 
involves no known risks to you nor your student participants.
Thank you for taking the time to complete the data reporting form on each of your 
1993 Medical Technology graduates. The results will be shared with you after the 
completion of this research project.
A stamped envelope is enclosed for your convenience.
Sincerely,
Mildred K. Fuller, M.Ed., MT(ASCP) 
Doctoral Candidate 
College of Health Sciences 
Old Dominion University
Clare Houseman, Ph.D., R.N., C.S. 
Concentration Area Director 
Doctoral Program in Urban Services 
Health Services Concentration 
Old Dominion University
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CLINICAL LABORATORY SCIENCE EDUCATORS' REPORTING FORM
Name/Title_________________________________________________________________ ___
Institution_________________________________________________________________ _
Directions: This reporting form is provided for the listing o f specific academic data on your 1993medical technology graduates. Please include information
on the senior students enrolled in your 1993 college/university-based program. The data collected will be used only in the aggregate and all 
responses will be confidential. Please return the Reporting Form and the Noncognitive Questionnaires INCQ) that were completed by the 
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APPENDIX E
Anticipated Predictor Variables Dependent Variables
Positive Self-Concept or Confidence Cumulative Grade Point
Average
Realistic Self-Appraisal Cumulative Clinical Practica
Grades
Understands and Deals With Racism
Prefers Long-Range Goals to Short-Term 
or Immediate Needs
Availability of Strong Support Person
Successful Leadership Experience
Demonstrated Community Service
Knowledge Acquired in a Field
Preclinical Grade Point Average
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Bachelor of Science in Biology from North Carolina Central University in 
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she worked as a staff medical technologist at the Brigham Hospital in 
Boston. In 1980, she entered the graduate program at Tuskegee University; 
and, she worked as an Instructor of medical technology from February,
1980 to August, 1985. She received the Master of Education degree in 
May, 1983. She worked as an Instructor of medical technology at the 
University of Maryland at Baltimore from August, 1985 to August, 1987. 
She accepted employment at Norfolk State University in Norfolk, Virginia in 
August, 1987, where she is an assistant professor/director of the medical 
technology program, and chairperson of the Department of Community 
Health and Rehabilitation. In August, 1988, she entered Old Dominion
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University's doctoral program in Urban Services/Health Services 
Concentration.
She is married to Douglas Bernard Fuller, and she is the mother of a 
daughter, Tara Yvette Fuller.
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